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Method & Apparatus for a Shared 
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PAS NO: 05-20041 

Dear Jim: 

Pursuant your email authorization and instruction letter of March 18, 2005, the above 
search has been conducted at the United States Patent and Trademark Office and through online 
sources. The invention was described in your patent application. A report is presented below: 

The search was directed toward shared I/O network interface controllers. More 
specifically, the search was directed toward a shared network interface controller (NIC), part of 
the load-store architecture of the OSDs, that provides a number of computer servers (or operating 
system domains- OSDs) to interface to a network, such as the Ethernet. The NIC includes a bus 
interface to couple the controller to a load-store domain bus (e.g. PCI-Express); the bus includes 
header information to identify an originating OSD. The NIC includes transmit/receive logic to 
connect it to the network and data buffers. Buffered data is tagged with an identifier to associate 
it with one or more of the OSDs. Association logic allows the controller to associate a 
destination MAC address (on the Ethernet side) with an OSD. There are also control status 
registers and descriptor register files specific to an OSD and duplicated for each OSD. Various 
other components are included to allow OSD to OSD communication, multicast and broadcast 
operation, etc. Additional details were presented in the disclosure materials. 

The following U. S. patents and other documents have been developed during the 
investigation, and one copy of each is enclosed: 

Nextio: Pettey, United States Patent Application Publication 2005/0053060 



5,590,285 


Krause et al. 


6,834,326 Wangetal. 


5,909,564 


Alexander et al. 




6,078,964 


RatcUffetal. 


2002/0126693 Stark et al. 


6,128,666 


Muller et al. 


2003/02003 15 Goldenberg et al. 


6,167,052 


McNeill et al. 


2004/0213211 Green 


6,556,580 


Wemg et al. 


2004/0249975 Tuck et al. 


6,615,336 


Chen et al. 




6,678,269 


Michels et al. 


JP 20020843 1 1 Fujitsu Ltd. 


6,745,281 


Saegusa 


WO 99/2907 1 3Com Technologies 



Telephone 
800-369-1422 
703-521-6500 



end of listing / end of page one / page two follows . . 



Prior Art Searches, Inc. 
James W. HufTman, Esquire 
Method & Apparatus for a Shared 
I/O Network Interface Controller 
April 29, 2005 
Page Two 



Goldenberg et al. 2003/0200315 shows sharing a network interface card (NIC) among 
multiple hosts. FIG. 4 shows functional details of the NIC, which are described throughout the 
specification. See paragraphs 005-0017. Descriptors are described in the specification but 
appear to refer to queued messages or frames and are not organized as separate OSD register 
files. 



Ratcliff et aL 6,078,964 describes a gateway device connected on one side to at least one 
local area network (LAN) and on the other side to a plurality of initiating hosts, establishing 
commimication between a first initiating host and a second initiating host through the gateway 
device without involving the LAN. The apparatus has an initialization component for obtaining 
all information about all connected hosts and storing it in a port-sharing table in a memory 
location accessible to the gateway device. The gateway device controls all communications 
through a controller component. Upon receiving a request for establishing communication 
between two initiating hosts, retrieving means is used to obtain all information for establishing of 
a successful communication from said port-sharing table. The specification describes other 
details, including broadcasting and multicasting. 

The other documents were selected for your further review and include details of network 
interfaces such as frame/message fields, buffering, associating MAC addresses with ports or 
computer systems, etc. 

For your information the search included the following Patent Office classifications: 

Class 370: MULTIPLEX COMMUNICATIONS 

Subclass 351 PATHFINDING OR ROUTING 

Subclass 389 , Switching a message which includes an address header 

Subclass 392 . . Processing of address header for routing, per se 

Subclass 395.3 ... Connection Identifier assignment 

Subclass 398 . . . Centralized switching 

Subclass 422 . . Centralized switching 

Class 710: ELECTRICAL COMPUTERS AND DIGITAL DATA PROCESSING 
SYSTEMS: INPUT/OUTPUT 

Subclass 1 INPUT/OUTPUT DATA PROCESSING 

Subclass 3 . Input/Output Addressing 

Subclass 4 . . Address data transfer 

Subclass 22 . Direct Memory Accessing (DMA) 

Subclass 30 . Frame forming 

Subclass 36 . Input/Output access regulation 

Subclass 38 . . Path selection 



Class 711: ELECTRICAL COMPUTERS AND DIGITAL DATA PROCESSING 
SYSTEMS: MEMORY 

Subclass 100 STORAGE ACCESSING AND CONTROL 
Subclass 147 , Shared memory area 
Subclass 200 ADDRESS FORMATION 
Subclass 202 . Address mapping 



end of Class 711 listing /end of page two /page three follows... 
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The search also included the Online Computer full text search for various "key words" 
and character fields. 

In order to assure sufficiency of search the document selections for this search were made 
by a former USPTO patent examiner who holds a master's degree in electrical engineering and 
computer science. 

Kindly call if you have a question. 



Very truly yours. 



PRIOR ART SEARCHES, INC. 




Tommy L. Foster, Senior Searcher 
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Equivalents: 
ABSTRACT: 

PROBLEM TO BE SOLVED: To improve the speed of transfer in equipment, regarding packet 
transmission equipment which transfer variable length packets according to 
destinations.SOLUTION: This packet transmission equipment transfers packet from a receiving 
memory, corresponding to receiving side ports of packet end portions 16, 17 to a buffer memory 
1 1 , and transfers the packets from the buffer memory 11 to a transmitting side memory 
corresponding to transmitting side ports of packet forming parts 1 8, 1 9 which correspond to 
destinations. It is provided with a content addressable memory 12 (CAM), a means of a receiving 
control part 14, a transmitting control part 15, etc., and a means for transferring from the 
receiving memory to a buffer memory 1 1 with a block unit of a prescribed length. The memory 12 
stores the transmitting side ports, corresponding to MAC addresses and reads a transmitting 
port, corresponding to the MAC address coincident to a destination MAC address. The control 
parts 14, 15 access the memory 12 by the destination MAC address of the packet received and 
stored in the receiving memory, read the transmitting side port, and transfer the packets from the 
buffer memory 1 1 to a transmitting memory, corresponding to the transmitting side port 
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XT-M.mazx-yx. ^^^^h^^mzm&^m 

[00 281 :5^rt^.Wlg^^';4 2«4. CAM^^ 
mm^4 1 (03#Bg) (Cj:0MACTKUXtCOUT 
<?5^^$r^f»r\ MACrb'U-xmiC. iBm^>'W^i 
^MHWi:Eft5fe>'K-bffi^Pi:^ISiWt-&. XP^^ 
#MBItg^^';4 2^. CAM^§^jiaigP4 0 (03# 
Bg) f)-(^r-^^<XDTB^iYtXllUi^tltzU%MA 
Cr\^iyXt-^i>MACT\^UXt(imifi^tiX^^h 
m^irZ. ^'y^77^^MF^-fevh-r-&75/M«^^ 

[00 29 3 ff^^Oiotl. CAMm^|®gP4 0**/^ 
^^M AC r H ^;^Srffli,^r ^m^m^m:^ ^: U 4 2 Sr 

^L. ^9tyiAcr\^uxt-^i-hMAcr}^\yxi)i 

^m4 0fcUSm-r&. C:iO-7-yf-75^^MF<4, H 

ACT Kl-X«5Mi&l^tC'J-b7 hS:h.«»mfc-r&C: 

[00 30] CAM«^^fflISP4 0(4, '7y^y^irm 
Fif^yV ^iXfz^\.Z. F^^M^Ig^^ U 4 2i)-(>n 
^ LtMm^\^ ^ X >f ^MH w t Em5fe;K- h^t^P 
t $:Efi5fe4^^^4 4 CISjU-T^ , -y f"7 7i/M F 

T^-'-fe «y h $ ii^ V ^it^ . m^w^^^ ^ U 4 2 

MACrHL-Xt-^-r^MACTKl^Xj&^m^^^fLT 
li)-m^fi. ffifi3fe;K-hT-7';M3*>^>^{fJL.f^ 
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mfi^R/Wi:^rt^M^lt?<^U4 2tcj[in;tr. M 
A C r H L-X i: ^il(cWi5-r X >f tS^H 

gJBfflt'J)*). SfiM;K-hPa. Pb. Pc*>ii>^fi 

S^v^T. ^^tOtc^mW-hPa, Pb. 

Pcnf^i<7)^m^'^*JiZ/^yyhAl, Bl. Cl^rS 

l>i:. ^'N'^-y h;^c7)^VVN-^^yhBl$:irn'y;?i:L 
flUtO/N'^-yhAl, Cl$:^mU. m\t 
1 ltC>'N-y-yhAliO^:^$:IS3^^^^i:=Sr<. /N*^>y 
bA 1 ^^P\Ltlzrt}-/^A I - 1 $:SM^^U*^^^>'^' 
•y7T;^^'JtC$Kjlit, i^CO^IiOt 1 2tC/N'^-y hBl 

l-lSrfejUL. <*:m^jt 14tc>'N-^ /bAlcoro 
•y A 1 - 2 ^^m-t^ J: 0 tc. :/n .y n.-T 

[00 331 ^<^n^iZ^ A-^-yhAlCOT'ny^'Al 

- 1 - A 1 - 6 tcii^ti-rn^ i^'i um^<omx.ii " o 
1" ^ftiDLrA^^ybAi'CA&c:t^^u, Air.y 

0" t >^^y bCloyn.y^'Cl-l-Cl-3 
m^iieti^i^'aoS^ M 1" i&ftW-&. -et 

Xfu^y^^m:mm^tii^<^Thh. Vi->X. ^^1r 
hAliOl!KiI*^^T-rS^T^c:i:^<. y<y7r^ 

[0034)07 ( i^grt^i^tO^fiai t i: ^7)^ 
itiJHBiar* 0 , ( A ) ii^Jl^M. ( B ) \t^%^m% 

^^TT^t. x^mm^-hP3L'^Pci)^h<DJ^^-/hA 
1, Bl, B2. c\(;^%-r^tm^ix^imm 



h^\,zVk\>^X. ^'N'^-y hAl, Cl\Z'0\^X\iru-/ 
^TOC^W-SJjL^ttt^^rAl-l-Al-e. Cl-1 
-Cl-3tLT^-r. 

[00351 ^0c7) ( A ) crm^m\.Z^\^X\X. 9t\,Z^ 

w^iLtzf^^yVAikzntx. ^fi>t^'j**f^^N'7 

tC. VN'^^- y hBl$r^fi^t'J*^f»'< /7T;<^:'JiC^ 
mV. mzf^^yhC\i:^mL. Z<r>n^yYCl(r> 
^Wamz. d:,<7>f^y 'y VB2<r>1^^:no t>WJ> 

h.^h. ^^ir yhAi <o^fm7m>j^y «y h B l 

[00361 Ztiizi^lX. ( B ) fci^l-J: 

o^sr^^C^SIL. 3fc-fSm^TiO>'^^r.ybA1^07'D y 

^A 1 - 1 i&sfi-><* 'J*»^»'<y7r^^ y tieasu> 

»:co:/n«y^Al-2tlK^L^i^tc. IT'n.y^tS^^) 
m/NMhOA:5r.5,>>BlC0Sfi*«^TtTV^-&i:. T^n 
y:;'Al-2iOi?:tCi<7)A*^vhBl$-|gj||tT. mz 
^'^^yhAl<7)y'x:i^y9Al~3^m^th, 
[0037] <I£7)^, 37'n'y:?;^M'^y ltf« 

ft^^^TLTV^Sfc-flji:. y'a>y::7Al-3<7)mzJ-< 

^ y h c 1 corn -y c 1 - 1 ^fej^L . mzj^y-y h 

Al(7)7'n y:?'Al-4^Kjllt. mZJ^^yYClCO 
y n «y C 1 - 2 ^teii L . mz^ -y h A 1 OT'n -y 
i:^Al-5^^mth,<l<7)^. \:ruv9^<7ymJU 
V<r>f^1r-^hB2<7:>^mif^TLX^^hb'tht. rTu 
yi^Al-5<r><!K\,z. ^N-^«y hB2$rl£j|SL. Mzf^'r 
'yVC\cr>:ruy9Cl-3^WkL. a:ic>'N'y-yhA 
l<^7'n'yi5'Al-6$:?£il|-r'?.. Vt->X. f^^ yV^ 

(00381 

immsk) vxmmttixoiz. ^^n. mac 

g^lg^^y (CAM) 12, 42i:. 3S5fcMACrK 
l-xtcJtJEL^:i*mfflS^-htc. >'<'y7r;<ty 1 1 . 

3et^^mmm^-hnjii<r>mii^'^'j46, 4 8(ci£ 
jii-ti>iefi5few^^4 4^DPRAMMai$iJtaig?4 5^ 

t7)^S^(l;cTt3 0. ^^Ir yhCOH^MACrVUXiZ 
#Sfi]^;&^*>l.. XrtaP#a^l^^^U4 2tc?tLTC 

AM^^$jiM4 i^co^^mm^mzx^x. mac 
ti^x^hf)-^. i^:fsTJ^<mmiizxhs^mm^t^j: 

[00391 XSIiffl!;K-b^tlE(^{i>^U21, 2 
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yyr^'iiVSeiz^'thZti^T^hi)^^^. Wh^ 

mi ] ^^m(r>^(mm<r>mmx'hh. 

[02 3 ^^m<r>^mm<7)/^y'y hmm!^m<7y 

[04 ] mm^mmcommx'hi^. 

[051 rn.y^'#fico|gilSiJi^H0T-*S. 

[01] 
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[09 ] mm<ojiy y h'9immm<ommx»> 

I ^^yyh^mjMim 

II /N''y7r;<ti; 

12 rtW#Bgarig^^y (CAM) 
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14 ^mmm 

16. 17 J^iryhi^m 
18. 19 y^^yh^iai 
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